'mar- 11 -02 IB =39 FROM. 


ID. 


PAGE 1 


-6- 

language in other claims, is unclear. Without admitting that the claims were indefinite, 
the Applicants have amended claims 1 - 4, 5, 7- 10 and 27 - 30. Claims 7-10 depend 
on claim 5. Claims 31 to 33 do not have language similar to that in part (d) of claim 1. 
The Applicants submit that the amendments to the claims do not add any new subject 
matter. The Applicants further submit that the amended claims are not indefinite for the 
following reason^. 

The matter at part (d) of claim 1, or the similar matter In other claims, Is not a process 
step, (d) appears after a "whereas" clause and is a limitation on or modification of steps 
(a) through (c) rather than a new step. The amended claims no longer use lower case 
letters to name paragraphs after the "whereas" clause to make this distinction clear. 

The claims have also been amended to use more terms from the specification and to 
restate the calculation which was embodied in part (d) of claim 1. In particular, the words 
"selected duration" have been replaced by "period of time" to correspond more directly 
with the use of "time" in the definition of T" at page 1 1 , line 3 to page 12, line 20. Further, 
the matter formerly in part (d) of claim 1 has been broken into two paragraphs. These 
two paragraphs use the words "cleaning event", "CT" and "weekly CT" which are 
described in the specification at page 11, line 3 to page 12. line 20. The claims now 
clearly describe a calculation for weekly CT which limits or modifies the cleaning events 
ofstei3s{a) through (c). 

Claim Rejeo^ons - 3S USC 102 and 103 

The Office Action rejected claims 1-18 and 27-33 as being anticipated or obvious in view 
of columns 1 and 2 of Del Vecchio US 6,210.582. US 6,210,582 has been withdrawn, but 
US 6,331,251 has since issued based on the same application and having generally the 
same disclosure. Accordingly, the Applicants will address the claim rejections in view of 
the '251 patent. 


Received from <> ai 3/11102 4:37:25 PM [Eastern Standard Time] 


'mAR-II- 2 16 = 33 FROM. ID. PAGE 


-7- 

Columns 1 and 2 of Del Vecchio '251 describe various prior patents or applications and 
conclude with two paragraphs of discussion on deficiencies in the prior art. The 
Applicants submit that none of this text anticipates the Applicants* claims or make them 
obvious. The Office Action submits that the descriptions of cleaning methods described 
in columns 1 and 2 of Del Vecchio could be validly combined with each other. The 
Applicants' submit that such a combination is not proper. Columns 1 and 2 do not 
suggest that the disclosures of these various prior patents or applications should be 
combined into a single device. Further, some are actually inconsistent with each other. 
For example, Smith '479 (column 1, lines 44 - 62) describes a cleaning method In which 
the membranes remain in a process tank which is not drained for cleaning while WO 
97/18887 (column 2. lines 30-46) describes a method in which the membranes remain 
in a process tank which is emptied for cleaning. 

The Applicants' further submit that, even if all the techniques disclosed in the summary 
were combined, the combination still would not anticipate the Appellants' claims or make 
them obvious. The following is a list of all of the techniques discussed in Del Vecchio 
columns 1 and 2, 

(a) cleaning membranes by recirculating a cleaning fluid through the lumens of the 
membranes at a low pressure not exceeding the bubble point; 

(b) membrane fibres kept awash in bubbles of a fibre cleansing gas; 

(c) backwashing the membranes with permeate; 

(d) pumping cleaning solution from a tank into the membranes; 

(e) emptying a membrane tank of effluent and then filling the tank with a cleaning 
solution through the pores of the membranes; and, 

(f) removing the membranes from their tank for a deep chemical cleaning. 

The Applicants' submit that all of the techniques above, even if taken in combination, do 
not contain all of the elements of the Applicants' claims. In particular, the following 
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elements of the Applicant's claims, among others, are not disclosed: (a) performing 
cleaning events at least once a week (claims 1-4, 6-17 and 27-33), (b) a weekly CT within 
the claimed ranges (claims 1-4, 7-17 and 27-33), (c) a concentration, period of time and 
weekly CT selected to maintain a stable permeability or reduce the rate of decline in 
permeability of the membranes over extended periods of time (claims 1-4), (d) the 
extended periods of time being at least 15 days (claim 33), (e) flowing a chemical cleaner 
through the membranes in a direction opposite to the direction in which permeate 
passes through the membranes in repeated pulses of a selected pulse duration 
separated by waiting periods of a selected waiting period (claims 5 - 17) (f) a selected 
pulse duration and selected waiting period duration such that the chemical cleaner 
remains substantially effective during the waiting period despite decreasing in efficacy 
from an initial efficacy and is restored to the initial efficacy by the subsequent pulse 
(claims 5-17), (g) a length of pulse within the claimed ranges (claims 11-13), (h) a 
waiting period between pulses in the claimed ranges (claims 11-13), (i) the membranes 
not being agitated while the chemical cleaner is flowed through the membranes (claims 
5, 31), (j) a pressure of pulse within the claimed range (claim 14), (k) a flow through the 
membranes during pulses within a claimed range (claim 15), (I) removing chemical 
cleaner from the tank before permeation begins (claim 17), (m) resuming permeation 
before resuming agitation as in claim 18, (n) the ranges of chemical cleaner 
concentration and time for the cleaning events described in claim 27, (o) the decrease In 
permeability being as stated in claim 33 read in combination with the cleaning events of 
claim 27 being at least once a week, (p) combining recovery cleanings with the cleanings 
of part (B) of claim 27 (claims 27-31 and 33) and (q) the outsides of the membranes 
remaining in fluid contact with the water containing solids in combination with the other 
elements of claims 5 or 27 (claims 5 and 31). 

The Applicants' submit that the differences between their claims and Del Vecchio 
columns 1 and 2 are beyond what would have been obvious to one skilled in the art or 
what is conventionally known in the art. 
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Double Patenting 

The Office Action provisionally rejected claims 1-18 and 27-31 on the basis of double 
patenting in view of Application No. 09/425,235. This was a provisional rejection and the 
Applicants will consider whether to file a terminal disclaimer if and when the '235 
Application issues to patent. However, the Applicants' submit that as long as not 
allowance has been issued in the '253 application, this provisional rejection should not 
interfere with the allowance of the present case. 

For the reasons given above, the Applicants submit that the application is in condition for 


Attached hereto is a marked-up version of the changes made to the specification and 
claims by the current amendment. The attached page Is captioned "Version with 
markings to show chanqt» s made." 

Respectfully submitted, 


allowance. 



Scott Pundsack 


Registration No. 47,330 
(416) 967-1698 
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AppL No. 09/425,234 

VERSION WITH WIARKINGS TO SHOW CHANGES MADE 

In the claims: 

Please amend claims 1 - 4, 5, 7 - 10 and 27 - 30 as follows: 

1. (Amended three times) . A method for cleaning one or more membranes normally 
immersed in water containing solids and used to produce a filtered permeate 
comprising; 

performing nt la ragt nnnft one or more cleaning e v e n ts p er aweek , each c l eaning 
event having the steps of: 

(a) stopping penmeation; 

(b) flowing a d ete ct e d MOono e ntrat i o R - of ^a ^ chemical cleaner through the membranes 
in a direction opposite to the direction in which permeate normally passes through the 
membranes to provide chemical cleaner In an area in or adjacent the membranes for a 
r^n l nntQd duration , p eriod of time : and, 

(c) resuming permeation, 
wherein 

( l) each of the one or more cleaning events has a CT which is equal to (M the 
concentration of the chemical cleaner expressed as an equivalent concentration ot 
NaOCI in cleaning efficacy multiplied bv (B) the period of time: 

(ii^ the one or more cleaning events have a weeklv CT which is equal to the sum of 
the CTs of the one or more cleaning events performed in a week and tbo - pfoductc of th e 
concentration s of tho Qh e mi € a <-- oloan e r e xpr esG od - as an e quival e nt conc e ntration of 
N aOC J' - i n-c l oaning e ff i cacy and the du pati o fts of a ll of th e 6t e p & of - flowing a s e l e cted - 
conc e ntration of a chomica l cl e an e r through th e mombranes in a d i r e ction opposit e to 
the d i r e ct i on i n which p e r - nwat e norma ll y pacGOc through th e m e mbr a n es to-provid e 


Received from <> at 3/1 1/02 4:37:25 PM [Eastern Standard Time] 


MAR-ll-e2 lB-41 FROM- 


ID> 


PACE 1 


-11 - 

ch e mioal cloan e r in an arofl in n r nr l prnnt thn mnmhr^n^^ t^j. nnlnfrtor l durntion in j 
weelt is between 2,000 mInutesTng/L and 30,000 minutesTng/L; and, 

<e).iiia_wherein the «®teeted-concentration, eelectod duration period of time and-auia 
of the product s- we^kily CT are selected to maintain a stable permeability or reduce the 
rate of decline in permeability of the membranes over extended periods of time. 

2. (twice amended) The method of claim 1 wherein the cmm r.f t hr p roduct c o f t ho 
conc o ntratrong of tho chftm ir- ^ i rin -inar avprnronH nnnivnlont co n co nt r ation of 
NaOCf in o l oan i ng offioaov a nd th n.. r L imtinnp nf nii p t n p r of fl o win g n CQloct o c I 
conc o ntration of a chomical c le anar thrn..f|h thn mnmhr^ri^fi in n iirn rt i c n o pp ocito to 
th e diroction i n which pormoato nnrm-r ii y pngcag thmngh thp mnmhrnn o c t o pr o vid e 
Gh e mtoal cloaner In an ar e a in or nrtpre^nt tha mnrv^hr^n^^ p, nnlnrrtni l t iur ati on I n 3 
weekwg.ekfy CTis between 2,000 minutes'mg/L and 20,000 minutes«mg/L. 

3. {twice amended) The method of claim 1 wherein the permeate is intended for 
drinking water and the gum of tho products of tho c o nc e ntrat i ono o f th o chom i ca l c i oam» 
e xpr e ss e d as an eauiva lo nt concontrat i on nf Mnnri in ni^^^ninj nffir i nr y j nd th o du r at ions 
ef a l l of tho cteoo of f l owrng minrtnri rr>nr..»nwin» »f ^ nhnm i nni r l on n o r t hro u g h t ho 
m e mbran e s in a diroct i on opnofiitn tn thn . Hirar^inn !^ ^yhirh pnrmnntc n o rma l ly pjcco c 
thfouqh th e mombranop t n prmfirin nhamir-.! H^nn^. !„ nn -yw j i in or odjacont tho 
mem bra n oc f o r a s o loct o d durat i on in a - w ook weekly CT is between 5.000 minutes»mg/L 
and 10,000 minutes«mg/L. 


4. (twice amended) The method of claim 1 wherein the water containing solids is a 
wastewater and the cum of tho pr nr ln r tr nf thn rnnrnntrotinn^ ^r thn rhomical cloan o r 
oxproco o d as an e qu i va l ent concnntr^finn nf hHnr\ in /»in-^ninj nffjfi . icy a nd th o duration o 
of al l of tho et e pc of flovirind a colQctad rnnrnntritinr. r.f rhorVnl fffo ii nor through th o 
membranoc i n a d i roction oppooito to thn rlirnrt i nn . in u,w,r^h pnrm^^tn nrrmally p a ccoc 
through tho m o mbran o c to provido rhftnnipit Ha-annr in -.r^ ^r^^ jp gdjacont tho 
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fn e mbran o c f o r a eolootod d uration i n a v >^ou k weekly r.T i« between 10,000 
minutes'mg/L and 30,000 minutes-mg/L. 

5. (twice amended) A metliod for cleaning one or more membranes normally 
immersed tn a-water-sGMft EOiCitainlng solids in a tank and used to produce a filter^n 
permeate -a. w a t e r l e an in eol i dO ' comprising: 

performing cleaning events having the steps of: 

(a) stopping permeation; 

(b) flowing ff oln nt nd ro n co ntrat i on of a chemical cleaner through the membranes 
in a direction opposite to the direction in which permeate passes through the 
membranes in repeated pulses of a selected pulse duration separated by waiting 
periods of a selected waiting period duration the, rnpnotnr< p^i^.,^^ ^^^jpg 

periods in a c l oaning e vent cumu l at l voly hav i ng a solootod duration f or a period nf 
time : and, 

(c) resuming permeation; 
wherein 

(d) the membranes remain immersed in the water containing solids while the 
chemical cleaner flows through the membranes; 

(e) the outside of the membranes is in fluid communication with the water 
containing solidsir 

(f) the selected pulse duration and selected waiting period duration is such that the 
chemical cleaner remains substantially effective during the waiting period despite 
decreasing in efficacy fi"om an initial efficacy and is restored to the Initial efficacy by the 
subsequent pulse ri and, 

(g) the membranes are not agitated while the chemical cleaner is flowed through the 
membranes. 

7. (twice amended) The method of claim 6 wherein the. ^„rr, r.f^^^ produoto of the 
conc e ntrat i on): of tho chomical cl e anor oirnmrrnH nn -^r. ^r)M»,>. i ^n| r - inrcntrntion o f 
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NaOGUn c le an i ng effioaoy and the dura tio f i c - of o i l of th e s t e ps (b) in a w ee k is b e tw ee n 
S y OOQ-minut es ^mg/L and 30,000 minut e s « mg/L - 

( \) each cleaning event has a CT which is equal to (A) the concentration of the 
chemical cleaner expressed as an equivalent concentration of NaOCI in cleaning efficacy 
multiplied bv (S\ the period of time: and. 

(ii) the cleaning events have a weekly CT which Is equal to the sum of the CTs of the 
one or more cleaning events performed in a week and is between 2,000 minutes»mg/L 
and 30,000 minutes*mg/L; 

8. (twice amended) The method of claim 7 wherein the s um of th e products of th e 

conc e ntrat i on s of - th e oh e mioal cl e an e f e xpre sse d a^ - a n e quiva le nt conc e ntration of 

NaOCI in ■ G lea fHog - eff i oacv a nd th e dur a t i ort s- of-a ll- of th e- s teps (b) in a W6 el < weekly CT is 
between 2,000 minutes^mg/L and 20,000 minutes*mg/L 

9. (twice amended) The method of claim 6 wherein the permeate is intended for 
drinking water and the eum-of- 4h e products of th e oonGeFttfaf f ons of th e ch e mica l c lea n e r 
e xfif esee d a s a n - e quiva le nt Gonoentra ti on - of NaOC I in € lQ aning e fficacy and t he- 4wat i Gfi€^ 
of al l of th e s t e ps (b) in a we e k weeklv CT is between 5,000 minutes»mg/L and 10,000 
minutes»mg/L. 

10. (twice amended) The method of claim 6 wherein the water containing solids is a 
wastewater and the s um ^ of - tho produQt& - of - th e- GOi=Ki e Atf a t ie n6 . ^t -^ t ^ ^ 
e xpf e ee e d - a e an e qu i val e nt Gono e Rtr a tion of NaOG I in - ol ea ming -e ffic a cy a nd th e durat i on s 
of a ll of th e s t e p s (b) in a - w ee k - weekly CT is between 10,000 minutes»mg/L and 30,000 
minutes*mg/L. 

27. (twice amended) A method for cleaning one or more membranes normally 
immersed in water containing solids and used to produce a filtered permeate 
comprising: 
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(A) performing recovery cleanings of the membranes from time to time, the recovery 
cleanings being at least 15 days apart from each other; and, 

(B) between recovery cleanings, perfomning cleaning events at least once a week^ 
the cleaning events each having the steps of: 

(a) stopping permeation; 

(b) flowing a s e l e ot e d - concQntrat i on of a chemical cleaner through the membranes 
In a direction opposite to the direction in which permeate normally passes through the 
membranes to provide chemical cleaner in an area in or adjacent the membranes for a 
flralflcted ditf a t i on period of time : and, 

(c) resuming permeation, 
wherein 

<d>fiLthe colootod concontration of chemical cleaner4s in each clea ning event has a 
concentration between about 20 mg/L and about 200 mg/L of chem i ca l cl e an e r when 
expressed as an equivalent concentration of NaOCI in cleaning efficacy; 

^ ih^ A ft i ^a r.fr fl rt dur a t ion- period of time of each cleaning event is between about 
10 minutes and about 100 minutes; 

(D-4|:^, 6um of th e producto of the cono e ntrat i on s- of th e ch e mica l clean o r o xproccod 
a & - ^n e qu i val e nt oonGontrot i on of NaOCI in cl eafl ing e fficacy and tho durat i ons of a l l of 
tl^ e - s t e p s of -ftow i ng a ooloct e d concontration of a chomioal clean e r through th e 
memb r a n es- i n -a- d i rect i O B'- opposi te to the d i r ^ee t ^ en -^ ^ whicti pormoate normal l y pass e s 
through tho membran e s to - prov i d e chomical cl e aner in an aroa i n or adjac e nt th e- 
momb ra nos for a -sele ct e d ck i rat -i on in a w ee k i s betwoonn 2,000 m i nut e s * mg/L a n(^ 
3 Qt 000 . minut o c*mg/L. 

{ \\\\ each of the one or more cleaning events has a CT which is equal to (A) the 
concentration of the chemical cleaner expressed as an equivalent concentration of 
NaOCI in cleaning efficacy multiplied bv (B) the period of time: and. 

(iv) the sum of the CT's of the one or more cleaning events performed in a week is 
between 2.000 minutes^ma/L and 30.000 mm utes'ma/L. 
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28. (as amended) The method of claim 27 wherein the sum of the pr-ductc of tho 
ro n co ntrat i onn of tho ch o mioal cfoanor oxpr o rr nr t ac an oqu i inl n nt concontratio n uf 
MaOCI in oroan i ng officacv an d th n d .. rnf i nnr nf .ii thn r tnp n n f fi n wi n g j lu I ulIuJ 
conG e ntration of a ch o mica l r i n an n r through tho >uibra n a p i n n H i m^ j ^p cpp ocit o t o 
t ho dl roct i on in which p o rmoat o normal l y p ni rn n n thrnnrfh thn mnmh.^p,, provid o 
ch e mical ol o aner in an ar oa in or adiac o nt thn m o m h mn n r fnr n minn^. ^ l r iti r aticn in a 
week weekly CT is between 2.000 minutes«mg/L and 20,000 minutes«mg/L. 

29. (as amended) The method of claim 27 wherein the permeate is Intended for drinking 
water and the rum of tho orodnrtr nf fhn n^n.^nfrpn.nn nf th D rhnm i c jf cluji iu i 
wpr o c c od ac on on uiva l ont conmntrntinn nf hnnri ■ ■ i • ,ffj^ ^r-y -.n d t ho i l uuiiu nt 
of. a ll o f tho ct e ps of flowing g c o l o ctod oon contrati o n of ^ r h ftmi nni ninnnn r th rough th o 
m e mbranoc In a dir o ct i on opposlto to tho d i rection in which permoato normal l y paG o e& 
through tho mombranoc t o p mmrin rh^mJn-^i nin>,n^r in . in nrn n In o r adj jcon l t h u 
m e mbranoc for a coloctod duration in a woo k- weekly CT is between 5,000 minutes*mg/L 
and 10,000 minutes»mg/L. 

30. (as amended) The method of claim 27 wherein the water containing solids is a 
wastewater and the sum of tho productc of thn rnnnnntr-.tinno nf th^ ghomical cloanor 
e xpr e ssed ac an e auiva lo nt rn nrnntntinn nf M>»nri .n ni^^^ni^j rffir nf ry and tho d ura ti o nc 
of a ll of tho ctopc of f l owin n t rninrtnd mnrnntr^finn r>f ^ TThT^mlral r l nnnor t h r o ug h t h o 
mombranoo in a dir o ot i on-opDoclto to thn riirnrtinn in ...hinh p^^^nntn narmally pac coc 
through tho mombranoc to pmviHn , rhamir^i ,sir.on^r jn nn nrn ii i n o r :tdjacont th o 
membran o c for a co le ct e d duration i n a w oo k weekly CT between 10,000 
minutes»mg/L and 30,000 minutes-mg/L. 
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